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^ (54) Hae: BLOWING AGENT HAVINO LOW VAPOR PRESSURE, PREMDC, AND PROCESS FOR PRODUCING FOAM 

O (57) Abstract: A process for producing a synthetic resin foam which comprises reacting at least one polyol with at least one polyiso- 
^ cyanate compound in the presence of ablowing agent, chanicterized in lhat the blowing agent is a mixture comprising a combination 
^ of at least one glycol compound and/or at least one amide compound with 1,1, U^-pentafluoiopiopane. 
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1 

^j'^CHCFc-Hib) cFc-11 (Di^mt\^xmm^tix\^^^o 

$tvXV^5o ^fc. #IB^5-239251-^<2t#(Cfi, l,l,l,3^3^>'>?':77^;^t27'1=t^^V 
25 (HFC-245^a)Sr>^7;^^y^^^?S^icjg3t^^?&^J^UT^^i-5rt;^SM^§nTV^5o 

HFC-245fe #;^i5t:(D:^^ft©'ffc'a-'^-eab«9. 7k^i^^Sr^tp:75/^ft:^{t:7jc 

mXh^:itt^h. ^)/VJt5^^0:^3■^tl.«^^V^%Oi:#^bt^TV^<5o Mfc, HFC-245fa 
W^M-^^ CFC-11 HCFC-141b je:j£<, L;5^t>. ^^14-efeS(^T\ HCFC-141b id 
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HFC-245fe <DmA(15X:M. fF^i5fflT'ttfe5^CD(D. CFC-lK^;^ 24t:)^ 

HCFc-i4ib(^^. 32°c){j:it-<st^^^gv\ ^(Dfcib. mm^^n^m^'^m^Kit. m 

<tt/.e<. HFC-245fe t^V:t-/ut^tt':^u^y^:^\'i^ *i^il^^CSridS$,§„ - 

'^h^mim-'^'msmm^mit^'^^:z.ttfj:^o ^e>(c, HFc-245fe i j^fc\t^mi^m 

::oJ:5H:. HFC-245fe ^ HCFC-I4ib (Df^#ai:bT^3Si(-^ffi-rsfc8e>te:. -^(O 

15 f*. HFC-245fa (D^fkmtl.X(Dm^it.m^\^fc-^-^X\ HFC-245fa (D^T^ 

^mm^i-ii. mm^mi^^n^±m'DtatmmM,^m^xm^^mi3^fcw^. mm 

So 

25 1. ^?a?R|(D#^T{J:x t^>fe<i%l®©4^y:r'-/^^i>;fe<i:t>iS05!Ky-rys^T^— Htl 
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3 . 

5 (b) l,l,l,3,3-^>';5f7/i';^t3:/a^>VMTJ«lJi(c) if?'3fe<fcfel@©;j?y:;^--;PSr^tf:/v^ 
C^2^i(OCH2CH2)fcOC.H2^i 0) 

[^•f > a, b *3J;TJ« c f*, ^35rlJ: a=0, 1, 2, 3, 4, b=l, 2, 3. c=0, 1, 2, 3, 4]. 
15 CdH2,+iCO(OCH2CH2),OCOC^2f,i (II) 

[^"^^^ d, e ^^Xf- f 3i3iic d=0, 1. 2, 3, 4, e=l, 2, 3, M), 1, 2, 3, 4]i3j;TJ« 
C,Ha„CO(OCH2CHa)pCkHa^i (HI) 

l^^. i, j *5J;TJ« k miL\Z. i=0, 1, 2, 3, 4, j=l, 2, 3, k=0, 1, 2, 3, 4L 

20 laa,3,3--<:/^:7/^;<^^:7^^^^>'^S^^tf'^^^tJii^?S#:Matffi^^ll^rOo 

lXl,Z,^-^l^df':^A^:^uzfx2^<iyh(OU.^\zMVX^ l,l,l,3,3-^>'^:7>'V';e-o:/ci^^v 

25 (b)^.l.l,3,3--^>'^$^>^/^;^-^:7"ay^°>'3fer;?^^:(c) <S>ti:<thlU(D^)):i-—;v^ti-^Ky 
^PsiiVfct^cDm^i^K ^^£A^tt(^DM^<??:7'i^5y^;^ 
<^)^^;Et3:*fLX95%iJiT-efe5Ji^6{e:|B^o^?S5^Jo 

9. /v^^b-a-ifej^ l,l,l,3,3--<>':?:7/^;^p:/n/N°>'i<lr-g-tf JiiaeiclB 
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4 

C.H2.,,(OCH2CHAOC,H2,,i 0) 

[^*^ a, b *5j;tJ? c li, a=0. 1, 2. 3, 4. b=l, 2, 3. c=0, 1, 2, 3, 4]. 

5 QH2^,CO(OCH2GH2),OCOCAf.i (n) 

d, e *3J:r;tf ^SHj: d=0, l, 2, 3, 4. e=l, 2, 3. ^0, 1, 2, 3, 4l^XXJ^ 
QH2j,iCO(OCH2CH2)pC,H2k« (IH) 

[^•f. i, j *3J;t;« k 3fe3itC i=0, 1, 2. 3, 4. j=l. 2, 3. k=0, 1, 2. 3, 4L 

11. IS?a^Jt^>>5i<^:t>lffiOJKy:^-— y^t<Sr^tpr?'w^iy>jr;;^7?$>oT^ ^pfs:< 

10 tt>iaoi5^y3-/v-m{b-a^43j:u«/^cf*6{>;fe<t%ia©T$K5^^b'^#>^ 1,1,1.3,3- 

12. :^^&j^J;dS^ tii>?fe<tt>lS(^i/y=r^/i.^<fb^i^:}3j;tK/*;fe«^^j;<tt>iaOT5K 
UT95%JJ^TT?fe5Ji|Bllle:fBao>^v^5^iJ';^„ 

14. ^JS^PJ:5^ ^^'^y^^y^V^—zv^it'^mh l,l,l,3,3-^>'i5':7/V':^n>^n^>?>-i:^ 

tp^?a^J-T?feSJb|Bii(;:|B^c^:7^i^^5/>^;:?i„ 

C^2^i(OCH2CHAOC.H2^, (I) 

[^tt». a, b *5j:r;? c f*. m±iZ. a=0, 1, 2, 3, 4. b=l, 2, 3. c=0, 1, 2, 3, 4], 
CaHa^iCOCOCHaCHaXOCOC^a^i (U) 
25 d. e *3j;i;?f tt, ^itte: d=0, l, 2, 3, 4. e=l, 2, 3. ^0. 1, 2, 3, ^^i:X/ 

QHaj^iCOCOCHaCHsPpCkHa^i (ffl) 

[^ffs i, j ^xxj^kn, mm^ i=o, i, 2. 3, 4. j=i, 2, 3. k=o, 1, 2, 3. 4]„ 
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5 

m^i^^mjt-r^:^mkz.^\f^x. mmmK =^^u>^^v=^—/um\:^mt 1,1,1,3,3- 

15 3l*^$*T^i!>;^c< la-C fe6_b|B 1 A~3A(D V ^-rtt;e»42:^^<^:*rife : 
QHa^iCOCH^CHaXOC^Ha^i (I) 

Ci^^'s a, b *5J;T^ c a=0, 1, 2, 3, 4. b=l. 2, 3, c=0, 1, 2, 3, 4]. 

CdH2a.iCO(OCH2CH2),OCOC^2^, (H) 

C^tf's d, e *3j;tJ« f fli, d=0, l, 2, 3, 4. e=l, 2, 3. f=0, 1, 2, 3. 4]*5J:-a« 

20 QH2i.iCO(OCH2CH2)jOCkH2k« (IH) 

[^4'^ i, j *3J:TJ« k m^LK i=0, 1, 2, 3, 4. j=l, 2, 3. k=0, 1, 2, 3, 4]o 

5A. ai^Vi/'j^yn— /PSI'ftl'^^i: l.l,1.3,3-^>'t5'>'/i-;^o:7'ay'?>'iSr^tp-^^jlt 

25 l,l,l,3,3-^>'^:7/W;^n:/n/>?>'$r 50 aA%J^J(._b-^tP-h|B5AJc:|B^<3D^?&^J„ 

7A, (&)::^^U>'^V=^^/\^^it^m. (b)l,l,l,3,3-<>'^5':7/^;^-o:7*^^^•>^J;tK(c)^Ky 

5(b)l,14,3,3--<>'i5?:7/V:^a:7^ny-?>-i:(c)7Ky:^— /V;d^^33^^S?S-a'i^(^S:^ff 
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6 

5 C.H2.,,(OCHaCHAOCAe.i G) 

a, b J;t)? c it. m^Z. a=0, 1, 2, 3, 4. b=l, 2, 3. c=0, 1, 2, 3. 4]. 
CdH2atxCO(OCH2CH2),OCOC^3Pi (D) 

d, e ^^XJ^ftt. mmz. d=0, 1, 2, 3, 4. e=l, 2, 3. f=0, 1, 2, 3. 4]^3j;tJ? 
C,H2„iCO(OCH2CH2)pCkH2k^i (III) 
10 [^^. i, j iSJzXJ^ k fi:, m^ic i=0, 1, 2, 3, 4. j=l. 2, 3. k=0, 1, 2, 3, 4], 

15 |B9A{c|B^(D:ri^$s/i^;^„ 

20 90%£4TT«fetbffJ;V\*fc.95%j$>tTT?feoT^><fcV\ 
C^n^iiOCH^CH^XOC^H^^ (I) 

[^^'^ a, b *5j;ti? c astiC a=0, 1, 2, 3, 4. b=l, 2, 3, c=0, 1, 2, 3, 4]. 
25 C^Hj^iCOCOCHaCHAPCOC^a^i (0) 

[^"fx d. e J;tJ5 f mmzL d=0, 1, 2, 3, 4. e=l, 2. 3. ^0, 1, 2, 3. 4]*3 J:tJ? 
C.H2i„CO(OCH2CH2)pC,H2k^i (HI) 

i. j *5i;r>* k Ji. ^35:^31 i=0, 1, 2, 3, 4, j=l, 2, 3, k=0, 1. 2. 3, 4]o 
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7 

'^fci'i{}^fS:<thim(DT^h^mih^mt HFC-245fe ^^b?fe5^!i'a'#^S^^^S^^^a^JJiV^ 
< 17~35'Cm^. J: D b < 18~30'Cm^"^fe5o 

QHa^iCOCHaCHAOC^a^i (I) 
25 [^tfJ, a, b *3J:t)« c a^O, 1, 2, 3, 4. b=l, 2, 3. c=0, 1, 2, 3, 4]. 

CaH^^jCOCOCHaCHAOCOC^ap.! (H) 

C^'^'^ d, e *5 j:t;? f fi, Msite: d=0, l, 2, 3, 4, e=l, 2, 3, f=0, 1, 2, 3, 4]^ 
C^i2jnCO(OCH2CHa)jOCkH2fc,, (HD 

[^4'> i, j *5J;tJ?k ^iCte: i=0, l, 2, 3, 4. j=l, 2, 3. k=0, 1, 2, 3, 4] 
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8 

^(I) ^^:*3V^T. fti-'^V<i'iatc^mmm^i3i^:it\'ii3:\/\ 

^(ni) JCj3VNT> k«0*U<f± 1, 2. 3, 4. J;»3^f ^L<Ji 1, 2, 3 T'fe6„ 

7^/1^^ hy^^u:/^y=i— /Pi;?p{^/V3i— hy^^^-wviJ^y^i— /i^y^^yvoi 

20 t^^^P-i/^i^^yri— hym^wi/r^^y^— hy^i 
^i^:/^y=i— /^i;?:7;j-/>;?{— ^^^^i^i^^yn— /i^yr-fe^y'—h^ lIl^l/>':^^y=I^-/^ 

yoi^lxV^yia— /i^^yX-t-T^^}.^ hy^^V'>'^y=i— 7Vi;?T-fe7"— h> ^^l/^:/y=r 
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9 

hy3:^l/>'^y=rw-/V;?«'^/V3z— hyrc^i^i/^y=t— /v^^/l^zc— ^/l^ 

^^K. ^COicm^x b=4 Xh^it^m. ^S:(n)je:*3V^T e=4 •T?feS^t5'a''^^ ^^(ra)lJ: 

20 :^-etSo 

v^sc:i:^st?#5„ iMtJiffi V ^5ri:^s■e#5^^^'>'^y=t-/^5^-^b:'a^a:UT^^ . 
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10 

15 Y^Zy'-i-y^^y^/v^ 3— pih^i/-3-/^/v::^t^y— /v^ s>:/nt:V:/:/y=i— /w^yj:^ 

—/Vt^pt'^/Ua^^T/l^s :^obfU>':J^y=i— /l^ypt'^^/l^ji— V^/VT-fex^hx 3-<7«b^i^- 

25 ^T^KM-ft^-^^fe? 

;*:^|g^^:33V^TMv^5T^ K^^k-g-'^^ UT?*. eJlT<^^ (A) . ^ (B) t?^ 

^(A) R'CONR'R' 
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5 5S;(B) R^Rn^CONR^R' 

. [^«4'> R*> R\ R" *5J:tJ« R' fix l^-*:rc}i;t=aM^ceoT. 7K^J^^^*fc«ISi^T/V'^>v^ 
^^i-o R**5J;TJ« Rn*> R'^as^-a-rs^^m^^. R^;05jg'a-i-'5^^il^*3J:TJ«;!&/V'7}^^ 

^(A){C43V>T R\ R^'^fef* R'^UT^$tt5<Si@fcT/V=a^/V'S©^^fi[«. 31^1-2 

10 um-vm.^'^ji-mi)m^v\^\ 

^(B)(^:j3V^T. R\ R^ R^^fcf^ R^^bT^$tL§{Sii^T/l'=3r/WSi7>^^^?i. iiS 
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ai^V-^/^^yri— /V^^ftj-^i^^UTJ* . HFC-245fa *5<fcTJ«/*fcft5i^];;r— /V-irO^j^B^ 
/^^'ft:'^i^^fc:(;iT^Km'fb:'^#J^>. I^^tc, HFC-245fa id^Wi£rz.n.m:t—/V 
15 W^fcf^iT^K^'fb'g'i^^ HFC-245fa ^iiXJ^mfcnm:^'--/l-t(Dim^^f)^'^\'^m.s 
>-i/iJ=r— /^^^|i-A.^^J5S^<:;p;^-efea^e^^M{i^^<. ^m^X^^ HFC-245fe t(Dm^ 

20 mti^fct^K, mmm:^x^mMxhfhi-£2:\f\ ^'^ui^^v^-'7v^ih^mt\.x\-±. 
immm 4 1^. 3 ^i^±m^(Dmm.^^\.x\i^^^ttmip.Ui:^tK f\^K^y^::^(D'^ 

25 /^m^k'^«^*5J;T:;?/*fcttT5K^'fb'a-'^dS:^<xp^-efe5iKx|gtt?5:< HFC-245fa h 
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t^Eoti^it 1 mjs. 2o°cjj:*5v>T^jif-r§o ^icimmm ^m.s ^&±<Dmmi^}t\t. §i 

5 96'c-efet)s ^t>Jj: 2o'c^c^3v^T^sfls:-efcs„ ^oT. zfihit. i^mi'i}^ 4 
HFc-245fa t^v==-/^^m[:^^:is^x^yi^fcitT^h^m\^^mt(Dm^p\^n. m 

10 (b)HFC-245fa :j3j;t;«(c) {i^t^:<thlm(0•^V:t—/^^^t^m■^m■:fl^^1y1^^^)<D 

15 ^b-^i^^ (b)HFC-245fa *5 j:mc) ^:i?J'£< th im(Dmyt^/l-7!)^hti:^mi^my'l^iyi^ 

20 J;?):ir#:6«Jlcj^, i&ypfj:<thim(D::^^u^^^V=^---/i-mh^^ lAMMU. (b)HFC- 

Mi-^rf Sfc. MIB(a)~(c);6>b'feS^?S5^J<^^^;as, (b)HFC-245fe KM^^(c)ypfs: 
< thim<0:^V:t—/\^(DmMm^itf)^ B : C -T?fe§(b)i(C)(0^'a-i^<^S^JEE{c:^UT. 
95%£;lTa^. if*b<J4 90%mT^x J:t)^?*b<ft 80%e;T©^^?'£Si:5 til HFC- 
25 245fa ^i>3fe<^^ia(Oni5^W>'jJ^y3— /l^^-fb-a-'^iOj^iSri^jti-SOdS^SUV^^ 
js. i^^oJt:©?l!l^j;:«:. {i!^i3:<t^im(D:^V:i-—juiO0mMM\^nvx. HFC- 
245fe fci>7fc<i!%iSoa^^i^;:/>/];=i— 7k5^{t:'^itfeiO'^fl-»yji^\ 20~70 fi»lfP^I^-e 
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^fflv>;5^^. mmi^ HFc-245fe t{i^ti:<thim(D^v=i—ji^m\:.'^<^^^w^rz. 

# IS'Cjy.JiS^-Cfe 0 , m--^. b < 17~35*Cm^. ^y>M^V<\t. 18~30'C^ 
\Zif£?>^ 5 feis HFC-245fa ^ < % 1 5ffi<D3i9^ U-^^iS^ y — /V^'f b^^l^ ^ <^Jt 

2|5:^eg(D|S?&5^J{C*5ttS HFC-245fe ©iB-g-Slis HFC-245fe ii!>J&<ttia(D3z^ 
l/^^i/y=i— /V^f|-'^#;i:<^^»tC^L.T. 50 fi4%i^Jl_bm-^s 0*b<f^ 65~99 

15 mmimm. ^<om-^\^<n 75—98 fi»%@ST'fe5o ^'^u:y^v=^—/i-mt^i^!^^ 

HFC134a(l,l,l,2-7^h^>'/l':^tiaa^5?:/X HFC227ea(l,l,l,2,3,3,3-^:7'^7/V;^ci:7'i=t 

{S^^^M3<^wt^^^b7K*ib-C{t. M>6S 1 ^JEG^ o.^MPa)^^:*5V^T> -30~ 
25 -f-^m^. ^l§?&3^J4»<Dii>7fe<i^>l®Oai^^Vj/y=i— /l/^'fb'^i^a: HFC-245fe O 
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5 (i. HFC-245fii t^CDBMKMVX^ ii^ 60 ^/^%|JiTm^-efc5o r©$5aF^i:-f-S 

15 100 fii^iJi^uT. ii^ 0.05-5 mmmmx^^o ^mumii: 

^im(Dm:t—/\^ 100 m»ifPic^uT. HFc-245fe 1—60 MmMmM. 0* 
L<j* io~5o m*.^mms mi-m^<i^ 20—45 m»]^m*-^*tt5o 

m(o:^V'^yiyT^-Hh^'^t^m:^:^'itx^^mRmmw^^mm'r^o m^ti^^^ 
-<yi^T^^—h^i^^\,^-rm^m-r^:ztf>ix^^om>~^m^^m^nx\^^^^v^ 
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y^/'T^^hibT. -0!ix.ff. 2, 4-hyix>'i;?>rye/r^-b(2, 4-tdi). 2. e-hyi^v 

i^-rye^T^— h(2, 6-TDI)^Sr^!|:^T'#. 4'T'^>2, 4-TDI/'2. 6-TDI(Dfiajt; 

5 'J^>''fbt-5r^tcit)#btt5;ify:73ic::/V7Ky^'^i^>^y^y-j>'T;^w-^ 
^vi—/uz^v2y-<:y^ ^]}±])i^^ hy^iS'y— /^T^:x, ^^i^^v'T^:/, p«^/v^yW3i^iyh, 

15 2~8^^-e7K^Stf ;iS 300~800mgKOH/g m^<^^y^— 7"/VJKy;^-— /U^'^^-f-S 
20 <^5*>'i'ti^^S2~4^^-e7X^»5;iS 250~500mgKOH/g ^<D:a^ya^^7-/U2Ky 

2Ky;i--/V'^:^y^y-'>T^-HI::'a'#»a:©iH-a'f(l^«^ m:^^m-r^:Lttix^^ibK 
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>^/i-;^nT/vdr/wS-^^;e-y=r-^--/j^^Sr^J^i--5Ci:;dS-e^ 
:^^miCX^t. HFC-245fa (Dmf^Mt\^X<Dmiiit.mWlJt.-1^-^X. jHy;^— /Vic^ 

HFc-245fe trmkxm^^^tcm^mmcomm!^. wmmm^^if^^-r^^^mm^ 

245fe tm:t—^l-t^h:^j:^m'^^(Dm^i.<0iimMir^^t7!>^X^^o 
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